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Temperature Change VS a/e
Spherical Balloon, Altitude 35 km

80
70 - //.
o 460 L — I
T o
o E /
2 £ 90 R
R S B
cz (0 e
o = 40 i
3 E}) ’_,—””" ——A
© E . 2 T S
2% e
En | 4777
2 20 - k-7 Temperature change is linear with
—&— Hot Nominal Cold Minimum respect to change in a/e ratio
10 4~ Hot Normnal Cold Norplrlal | Change of 0.05 in a/e changes -
—&— Hot Maximum Cold Minimum temperature by 3 to 4 K
- @ - Hot Maximum Cold Nominal
0 : : ( (
0.05 0.1 0.15 0.2 0.25 0.3

ale

0.35



Strength a/e Material Density
Hot Case Max, Cold Case Min
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Change in areal density by 17 gm/m”~2
changes strength requirement by ~9.5%
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Stress (N/m)
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Stress (N/m)
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Stress (N/m)
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Stress (N/m)
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Change of 1% in Free Lift =>
Change in Stress of 100-150 N/m over entire range

Change in Areal Density of .01 kg/m2 =>
Change in Stress of ~65 N/m at 10% Free Lift
and ~80 N/m at 20% Free Lift

Change in Payload of 100 kg =>
Change in Stress of ~150 N/m at 10% Free Lift
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Stress (N/m)
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Superheat (°K)
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Superheat VS al/e

Spherical Balloon, Altitude 35 km

a
o

AN
o1

N
o

—— Hot Nominal

—s— Hot Maximum

/.

——

w
ol

w
o
\

/

N
(0]

N
o
\

[EEY
o1

L
L

/

[EY
o

(6]
!

Superheat change is linear with
respect to change in a/e ratio

Change of 0.05 in a/e changes
superheat by 3 to 4 K
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(TDayfiIm/gas'TDay am bient)/TDay ambient

Superheat Ratio VS a/e
Spherical Balloon, Altitude 35 km
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Volume (m3)

4500000

\ \ \ \
Balloon Volume «
4000000 - : 200
vs. Max. Altitude /
Free Lift = 20% Spherical
Diameter
3500000 - m)
- - ©- - ‘Payload = medium, areal density = low /
3000000 — % — Payload = medium, areal density = medium
——e—— Payload = medium, areal density = high <
175
2500000
2000000
<
150
1500000
1000000 - e
/
// —_
500000 P e I S <
g B bt IR SELEL 100
P 4_
75
0 T T T T
33000 34000 35000 36000 37000 38000 39000 40000 41000 42000

Altitude (m)




Volume (m3)
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Actual DaytimeTemperature [K]
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